The aim of the present work was to study the effect of the crude extract of Curcuma zedoaria on peripheral blood cells and tumor progression in C57Bl/6J mice injected with B16F10 murine melanoma cells. The intraperitoneal therapy showed a significant increase in total white and red blood cell counts, a decrease in peritoneal cell number and tumor volume reduction, whereas the oral administration revealed a noteworthy augmentation only in total leukocyte count. These results contribute to evaluate the importance of alternative treatments that employ phytotherapic compounds against tumor progression and its possible immunomodulation.
INTRODUCTION
Curcuma zedoaria Roscoe (Zingiberaceae family) is a phytotherapic agent traditionally cultivated in Asian countries and largely employed in oriental medicine.
According to the traditional Chinese medicine, C. zedoaria rhizomes contain several specific sesquiterpenes that are effective against flatulent colic, debility of the digestive organs, amenorrhea, hepatocirrhosis, cancer, oxidation and human blood aggregation (1) (2) (3) (4) (5) . Moreover, its rhizome is generally used as stomachic in Japan whereas in Chinese medicine it has been prescribed for the treatment of blood stagnation syndromes and for promoting menstruation (6) .
Among the main hepatoprotective sesquiterpenes isolated from the aqueous acetone extract of C. zedoaria rhizome, furanodiene, germacrone, curdione, neocurdione, curcumenol, isocurcumenol, aerugidiol, zedoarondiol, curcumenone and curcumin revealed potent effect on D-galactosamine-(D-Gain) and lipopolysaccharide-(LPS) induced acute liver injury in mice. Action mechanisms for their hepatoprotective activity were elucidated based on the inhibitory effect on D-Gain-induced cytotoxicity in primary cultured rat hepatocytes, LPS-induced nitric oxide (NO) production in cultured mouse peritoneal macrophages, and D-Gain and tumor necrosis factor-α (TNF-α) induced liver injury in mice (6) .
More than 20 sesquiterpenes, curcuminoids, and ethyl p-methoxycinnamate were reported as chemical constituents of C. zedoaria (7, 8) . In a previous study, a crude ethanolic extract of C. zedoaria showed inhibitory effect against OVCAR-3 cells (human ovarian cancer) (7) . Furthermore, a fraction of C. zedoaria ethanolic extract has shown potent antitumoral and enzymatic actions in vitro (7) .
In the present study, we evaluated the effects of crude C. zedoaria extract administered either orally and intraperitonially, as well as the impact of extract sesquiterpenes on B16F10 melanoma growth.
MATERIALS AND METHODS

Fluid Extract Preparation
One thousand grams of dried root were divided into three portions: 500 g, 300 g and 200 g. The 500-g sample was humidified, saturated with the extraction liquid (ethanol 70° GL) and percolated. The first aliquot of 200 cm 3 of percolate was stored until use, and the percolation continued up to 1,500 cm 3 , which was collected in aliquots of 300 cm 3 each, so that the more concentrated extract was separated from the last weak percolates.
The second amount of dried root (300 g) was moistened, humidified and saturated with the percolates collected during the previous step. 
Animals and Treatment
Groups of five 1.5-month-old C57Bl/6J male mice, weighing between 20 and 25 g, There was no weight lost among the different treated groups when they were compared with control groups (data not shown).
The intraperitoneally treated group showed an increase in total leukocyte count 15, zedoaria extract treated and intraperitoneally 1% extract ( Figure 5 ).
After the B16F10 melanoma cell inoculation, animals were daily observed. Data in Dehydrocurdione, a major sesquiterpene, has shown an analgesic effect in mice by decreasing the number of writhes induced by acetic acid and inhibiting carrageenaninduced paw edema. The curcuma extract has also proven to promote an important decrease in free radicals production. Moreover, the anti-inflammatory potency of dehydrocurdione may be related to its antioxidant effect (1).
Several works on epidemiology and animal model studies demonstrated that natural compounds, which possess antioxidant or anti-inflammatory properties, could inhibit carcinogenesis (9) (10) (11) (12) .
In vitro studies have shown that a fraction from the ethanolic extract of C. zedoaria has a powerful antitumoral action and promotes macrophage activation, causing an increase in phagositosis and in oxidative burst in vivo. In addition, it was noticed that high molecular weight compounds have strong macrophage-stimulating activity and low molecular weight compounds (curcumin, curzerenone and zedoarone) present antifungal activity (2).
Curcumin (diferuloylmethane) is a yellow odourless pigment isolated from the rhizome of tumerics (Curcuma longa Linn, Zingiberaceae and Curcuma zedoaria Roscoe). This substance possesses anti-inflammatory and antioxidant properties, as well as inhibits lipopolysaccharide and interferon-induced production of nitric oxide or nitrite in macrophages (13) (14) (15) (16) (17) (18) (19) (20) (21) . Curcumin is one of the most extensively investigated and well-defined chemopreventive phytochemicals and has been shown to protect against skin, oral, intestinal and colon carcinogenesis and also to suppress angiogenesis and metastasis in a variety of animal tumour models (22) (23) (24) . It also inhibits the proliferation of cancer cells by arresting them in various phases of the cell cycle and by inducing apoptosis (22, 24) .
Dehydrocurdione and lactones are the major sesquiterpenes in zedoary. The antiinflammatory effect of dehydrocurdione is likely to be different from that of nonstereoidal anti-inflammatory drugs, while sesquiterpene lactones have been shown to inhibit activation of a transcriptional factor NFkB, which, in turn, regulates different gene transcription related to cellular inflammatory response (25) .
Modern medicine attributes most cases of cancer to changes in DNA that reduce or eliminate the normal controls over cellular growth, maturation and programmed cell death. Herb prescriptions that used to be given to cancer patients as the sole therapy primarily contained plants that were said to remove or counteract toxins, eliminate or diminish accumulations, restore normal circulation and promote the functions of the internal organs. In an effort to remove these accumulations (cell masses, such as a tumor), an herb that was often utilized is curcuma (26) .
Curcuma zedoaria contains volatile oils and when its extract is injected into mice that Natural products probably represent the most accessible and abundant source of substances of yet unknown structures, some presenting antitumoral activity and new specific mechanisms of action, eventually not described until the present date.
